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Abstract Pollen morphology[] and tepal and fruit microcharacteristics of the genus Fagopyrum 
Mill [] Polygonaceae[] from China have been investigated. Pollen grains of ten species and one vari- 
ety were observed under both light microscope] LM[] and scanning electron microscopd] ЗЕМП. 
They are prolate[] or often subprolate/prolate to spheroidal in shape[] and elliptical from equatorial 
view[] circular from polar view[] with their germination aperture being all 3-colporate. Based on the 
presence or absence of colpus membrane[] two types of pollen grains can be recognized in the species 
studied. In type 10 the colpus membrane is visible[] and often beset with coarse granules. Four 
species] F. dibotryd] D.Don[] Нага] F. esculentum Moench[] F. tataricum] L.[] Gaertn.[] and 
F. staticd] Lévl.[] Н. Gross[] have this type of pollen grains. In type H[] the colpus membrane is 
invisible. Six species and one variety] F. gracilipeS] Hemsl.[] Damm. ех Diels[] К. leptopodum 
П гле Hedb.[] F. leptopodum var. grossil] Lévl.[] Lauener et Ferguson[] F. urophylluml] Bur. 
et Franch.[] Н. Gross[] F. caudatum[] Sam.[] A. J. Lil] Е. gilesid] Hemsl.[] Hedb.[] and F. 
lineard] Sam.[] Harald. [] have this type of pollen grains. The exine ornamentation in all the species 
studied is finely reticulate. The exine is very thick. The sexine is thicker than the nexine. The col- 
umellae are high[] usually branched[] and rounded at top in cross-section. The tectum is semi-tec- 
tate. To further study the exine ultrastructure[] pollen grains of F. esculentum were examined under 
transmission electron microscopd] ТЕМП. The exine is clearly stratified into ectexine and endexine 
and the ectexine possesses tectum and columellae[] but no foot layer. Adaxial tepal surface of the ten 
species and one variety was observed under SEM. Three tepal types are recognized based on the 
shape of epidermal cells and the surface ornamentation. In type 10 the epidermal cells are mostly 
rectangular to narrowly rectangulai[] with the anticlinal walls being straight or slightly undulating[] 
and the cuticular layer being longitudinally and undulately striate. This tepal type is found to occur 
in F. statice and F. urophyllum. In type ПО the epidermal cells are elongated and irregular in 
shape[] and strongly ridged[] with the anticlinal walls being deeply or shallowly undulating[] and the 
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cuticular layer being irregularly and undulately striate. This (ера! type is found to occur in 
Е. саидашту F. lineare[] F. gracilipes and F. gilesii. In type ШО the epidermal cells are ir- 
regular in shape[] and are papillose[] with the anticlinal walls being straight and prominent[] and the 
cuticular layer being densely and longitudinally striate. This type is found to occur in F. dibotrysl] 
F. esculentum[] F. tataricum and F. leptopodum . Fruit surface in the ten species and one variety 
was observed under SEM. Based on the surface ornamentation[] the fruits can be divided into three 
types. In type 10 the fruit surface is striate. This type is found to occur in F. statice[] F. cauda- 
tum[] F. gilesii and F. lineare. In type ПП] the fruit surface is warty granular[] and sparsely striate 
among the granules. This type is found to occur т F. gracilipes[] F. leptopodum|] F. leptopodum 
var. grossii and F. urophyllum. In type ШО the fruit surface is rugosely striate or striate-reticu- 
late. This type is found to occur in F. dibotrysl] F. esculentum and F. tataricum. Evidence from 
pollen morphology supports the separation of Fagopyrum from Polygonum аз an independent genus. 
Relationships of the Fagopyrum species studied are discussed based on evidence from pollen mor- 
phology[] апа from tepal and fruit microcharacteristics. Brief speculation on the evolutionary trends 
of pollen[] tepal and fruit microcharacteristics in the genus Fagopyrum is made. 

Key words —Fagopyrum|] pollen[] {ера ван micromorphology[] Polygonaceae. 
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Table 1 Origin of material 
000 000 0000 
Taxon Locality Voucher 
A dibotry4] D. Don[] Hara 0 2 DN 000 Z. 2. Zhou 201103] ANULI 
x esculentum Moench 0 s l CNET 000 2. Z. Zhou 2049] АМП 
s ER Hemsl.[] Damm. ex Diels 0 па den 000 Z. 7. Zhou 8000 АМОП 
rn ый Diels[] Hedb. 0 Dal Yumarll ОО Y. Tsiang 11204] МАЗ] 
„ш и ud 0 и т 000 2. C.Zhao 0038] CDBI[] 
"n NI L.[] Gaertn. 0 ыа 000 Z. Z. Zhou 2036] АМП 
rs й Bur. et Franch.[] Н. Gross О йр s 000 Z. Z. Zhou 2044] АМО 
x s Sam.[] А. J. Li 0 о 000 Z. Z. Zhou 2044] АМО 
г. т Lévl.[] H. Gross 0 Xn а 000 Guizhou Exped. 7168] РЕЈ 
Lm аа Hemsl.[] Неф. 0 A M 000 Z.C.Zhao 0701] CDBI[] 
г ds Sam.[] Harald. 0 Sidon am 000 7.С.7Һао 0170] CDBI(] 
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Figs. 1-15. LM micrographs of pollen in Fagopyrum. 12. Е. dibotrys. 1. Equatorial view[] ornamentation when moderately 
focused[] 2. Polar view[] cross-section. 3[]4. F. esculentum. 3. Equatorial view[] ornamentation when highly focused[] 4. Equatorial 
view[] cross-section. 5[] 6. F. gracilepes. 5. Polar view[] ornamentation when highly focused[] 6. Equatorial view[] cross-section. 70 
8. Е. leptopodum . 7. Equatorial view[] cross-section[] 8. Polar view[] cross-section. 90 10. F. urophyllum . 9. Polar view[] cross- 
section[] 10. Equatorial view[] ornamentation when highly focused. 110 12. F. tataricum. 11. Equatorial мем cross-section[] 12. 
Equatorial view[] ornamentation when highly focused. 13. F. caudatum. Polar view[] cross-section. 140 15. К. statice. 14. Equa- 
torial view[] cross-section[] 15. Equatorial view[] ornamentation when highly focused [] 1020 7 – 12. х8000 3-6. х 10000 13 - 
15. х 12000 


О 16-23 000000000000000 
Figs. 16 — 23. SEM micrographs of pollen т Fagopyrum. All from equatorial view. Note the colpus membrane is visible in 160 
170 200 and 220 invisible in 180 19[]21[] and 23. 16. F. dibotrys. 17. F. esculentum. 18. Е. gracilepes. 19. F. leptopodum . 


20. F. tataricum. 21. Е. urophyllum. 22. F. statice. 23. F. caudatum П 16. x 12000 170 200 23. х 20000 18. x 60000 
19. x3000[]21. x1800[]22. х 25000 
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Table 2 Pollen characteristics of the genus Fagopyrum from China 
0000 Characteristics of exine 
000 UD n 000 ПО [UU Omamentztion | © 
Taxon Shape "i Aperture 00 Thick- ы 
0 pm П Stratification ness O00 000 ures 
иш[] [Under LM! Under SEM 
000 043.0- 54.40 300000 1000000 000 [000 
000 000 49.3 х 37.4 П 00200 finely 00 100 
Г. dibotrss 00 0 32.3 - 49. 10 3-colporate[] 2-layered[] sexine | 3.4 M lumina 16 
| А subprolate | Р/Е = 1.32 сојрив mem- | two times thicker M ; Лей 
to prolate |[] 1.10- 1.440 brane visible than nexine Se 5759 
000 037.5 - 48.00 300000 1000000 000 [000 
ПОП 000 41.0х 30.6 П 00200 Finel 00 ЭГИП 
Fo onlsn 00 П 28.0 – 33.800 3-colporate[] 2-layered[] sexine | 3.8 d luis 17007 
ax | subprolate | P/E = 1.34 сојрив mem- | two times thicker lat ў Лей 
to prolate |[] 1.15 – 1.470 brane visible than nexine 59 ane 
0000 031.3 - 40.00 300000 1000000 000 |000 
ШШЕ l а Т Han бу |00 |500 
F ili subspher- |[] 28.8 – 34.000 3-colporate[] 2-layered[] sexine | 3.5 ti 7а lumi 18 
апе oidal to Р/Е= 1.10 сојрив mem- | slightly thicker SNR es 
subprolate |[] 1.07 – 1.200 brane invisible | than nexine late angled 
0000 022.1-27.20 300000 1000000 000 [000 
| Но абу (O00 |780 
F. deptopodum | 57 spher- |[] 22.1 - 24.000 3-colporate[] 2-layered[] sexine | 3.0 Cae. lumina 19 
рор oidal to Р/Е= 1.15 colpus mem- | slightly thicker | "n led 
subprolate |[] 1.08 – 1.230 brane invisible | than nexine aie ane 
000 | 36.3–45.00 300000 1000000 
Е. D ШШ ЖЕ сые те 
T lenotonod. 00 0 31.3– 37.500 3-colporate[] 2-layered[] sexine 5 0 i T. lumi 24 
HEU subprolate | Р/Е = 1.20 copus mem- | two times thicker у SURE panas 
аксе to prolate |[] 1.15 – 1.360 brane invisible | than nexine late angled 
000 (0 33.0- 37.40 300000 1000000 000 [000 
000 000 35.7 x26.2 0 00200 findl 00 1020 
P ps an 00 П 24.0- 27.200 3-colporate[] 2-layered[] sexine | 3.4 1 Tu 20 
` subprolate | P/E = 1.31 colpus mem- | two times thicker 1 й | Лей 
to prolate |[] 1.25 – 1.380 brane visible than nexine 9 ange 
0000 (0 29.0- 35.70 300000 1000000 000 [000 
WE. pe a Ane ве, [00 (9000 
F. urophyll subspher- |[] 24.0 – 32.300 3-colporate[] 2-layered[] sexine | 3.4 " lumi 21 
т ТТ Р/Е= 1.11 сориз mem- | slightly thicker Я Е геу 
subprolate П 1.07-1.26] brane invisible than nexine aic ange 
0000 036.5 - 42.50 300000 1000000 000 [000 
и ПГ ме, |ПП (050 
F. statice subspher- |[ 28.5 – 31.500 3-colporate[] 2-layered[] sexine | 3.8 HE Imt 22 
" oidal to РЕ=1.2 colpus mem- | slightly thicker lus Bares 
subprolate |[] 1.16 — 1.340 brane visible than nexine I px 
000 042.5-47.50 300000 1000000 000 [000 
о 4 ЫКП бу |00 
F. caudatum 00 П 27.5 – 35.800 3-colporate[] 2-layered[] sexine | 3.8 RUE lune 13023 
k subprolate | P/E = 1.37 colpus mem- | two times thicker lae. АЙЫ] 
to prolate |[] 1.26 – 1.500 brane invisible | than nexine ( о. 
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000 i 
00000 / 0.0 0 | 30.0х23.8 0 00 300 р ШЕ 
m 00 0 17.5 – 25.000 3-colporate[] 2-layered[] sexine | 3.8 nd Я 25 
К. gilesii . . reticu- | lumina 
subprolate | P/E = 1.21 copus  mem- | 3 times thicker lan led 
to prolate |[] 1.19 – 1.500 brane invisible | than nexine Be ange 
000 |П27.5-40.0[ 300000 1000000 000 [000 
ОА же 00200 25 еу |00 
| 00 0 25.0 – 30.000 3-colporate[] 2-layered[] sexine |^; 5 Е 26 
К. lineare ; H 3.5 | reticu- | lumina 
subprolate | Р/Е = 1.30 сојрив mem- | two times thicker at led 
to prolate |[] 1.10- 1.350 brane invisible | than nexine Es ange 








PAU D Q1 B D Ш PETI 000 0 (0 ЕШ Ú Ú РА ratio of the length of the polar axi] РО to the equatorial diametet] ЕП. 

000000 F. leptopodum var. grossi 

0000 З00ШООШО 2400000000000000000000 
ПОООО0 9-10ПППШППППШШПШППППЇППП 

000 F. tataricum 

ПОООЗОШО поп 0 00 2000000000000000 0 (0 
000000000 19-2000 000 00 Ш 000 00000 

00000 F. urophyllum 

0000 30 Ш 0 [III 0 О 00 0 20000 000 0 0000 0 0 000 Ш 
000000000 9-ю 00 ШООООШООООООО0 

HDD F. statice 

ПОООЗОШО 14Ш5ШШ 0 0 0 2000000000000000 
DUUUUDUUDUUDUDD 16- 18000 (00000 Ш0 00 00000 

00000 F. caudatum 

ПО З00ШООШО 2310000000000000000000 
000000 9-10ПППШППППШШПШППППЇППП 

00000 F. gilesii 

UID D З00ШООШО 250000000000000000Ш000 
000000 по-пооошоооосшооооооо 

00000 F. lineare 

uuuusmuliiullultd 2600000000000000000000 
000000 по-пооошоовоосшооооооо 

ПППППШППШШПШППППШПППППППППППППППШ ПП ПППШ 
ООООООО ПР/Е= 1.07 - 1.5000 00000 0000 00000 00 22.1- 
54.4 х 17.5-49.3 “0000000000 D 22.1 - 27.2 x 22.1 2 24.0 ит 0 0 0 Ú 
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О 24-26. ПОО000000000000 О 2.000000000000 О 28-31. 00000000 

0000000000000 

Figs. 24-26. SEM micrographs of pollen in Fagopyrum. All from equatorial view. Note the colpus membrane is invisible. 24. F. 
leptopodum var. grossüi. 25. Е. gilesii. 26. F. lineare. Fig. 27. TEM micrograph of pollen of F. esculentum[] showing the exine 
ultrastructure. Figs.28 — 31. SEM micrographs of the epidermal cells of the adaxial surface of tepals in Fagopyrum. Note the epider- 
mal cells are strongly ridged in 28 and 290 smooth-surfaced in 30 and 31. 28. F. gracilipes. 29. Е. gilesii. 30. F. statice. 31. 
Е. urophyllum П 24. х 20000 25. х 27000 26. х 22000 27. х 50000 280 29. х 12000 30. х 7500 31. x 9000 











П 32-39 ППППО00000000000000000 

Figs. 32-39. SEM micrographs of the epidermal cells of the adaxial surface of tepals in Fagopyrum. Note the epidermal cells are 
strongly ridged in 32 and 39[] papillose in 33 — 37[] and smooth-surfaced in 38. 32. К. caudatum. 33. К. dibotrys. 34. F. escu- 
lentum. 35. F. tataricum. 36. Е. leptopodum . 37[]38. F. leptopodum var. grossii. 39. F. lineare П 32033. x 9000 340 37. 
х 7500 350 360 39. х 10000 38. х 4500 
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Table З  Micromorphological characteristics of the adaxial surface of tepals and of the surface of fruits in the genus 
Fagopyrum from China 
000 Тера! 0 0 Fuit 
000 рооооо | 000000 | 000 П 
Тахоп Shape of Ornamentation of Anticlinal Su Ма НИ Figures 
epidermal cells cuticular layer wall I dd i 
00000 000000 0000 00000000000000 
000 0000 ПП : 0000 
К. dibotrys irregular] longitudinally and straight - rugosely reticulate[]lumina circular to 336 
рарШозе densely striate рош square[] muri widely striate 
m ТОКЕН аа ünaun ее 
F. esculentum | irregulai[] longitudinally and straight и striately reticulate[] lumina narrowly 3407 
рарШозе densely striate PO rectangular[] muri smooth 
00000 005007 TEE 000 и 
К. gracilipes rectangular] deeply and sinuate warty granular[] densely and finely yet 2403 
strongly ridged | irregularly striate indistinctly striate among the granules 
mm DET is ME ünaun pD P виа аи сама 
Е. lepotopodum| irregular] longitudinally and чы warty гтапиан] sparsely[] finely and 36 
рарШозе densely striate P indistinctly striate among the granules 
000000 
00000 000000 
00000 | 000000 
ППППШ | 0000000 
00000 000000 
00000 |000000 
00000 000000 0000 
| 0000 cells in the longitudinally Ü : s E 0000000000000 
lower part striate in cells of ° 
К. lepotopodum| rectangular to the lower part[] а > warty granular[] sparsely[] finely and 37038094 
var. grossii d тесї- but irregularly ROME indistinctly striate among the granules 
angulai] those | striate at both à ў 
in the middle ends of cells[] 
and upper sparsely and 
parts rectangu- | irregularly striate 
lar and in cells of the 
papillose middle and 
upper parts 
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0300 Table 3] continued] 
ПОО Tepal ПО Fruit 
000 000000 | 000000 | ооо d 
Taxon Shape of Omamentation of Anticlinal Surf 0000 ; Figures 
epidermal cells cuticular layer wall и 
00000000000000 
00000000000000 
00000 1000000 0000 000600 
000 0000 ПП П rugosely reticulate[] lumina narrowly 
F. tataricum irregulai[] longitudinally and | straight and | rectangular and muri widely striate in З5ГивГио 
рарШозе densely striate prominent the middle pari] lumina circular to 
rectaneular and muri smooth in the 
margin 
00000 
Ep. И И Dali 
Д 000 
F. subrectangular | undulately and straight to d јан] Wr] ind d 31105 
| ME Ë warty granu sparsely[] finely an 
она оа Тараа а indistinctly striate among the granules 
faced 
ОО 
И ERE 0000 : оооотоо 
F . | 0 finely[] undulately : finely and distinctly striate[] slightly 30 
. statice d arl and longitudinally straight ditd 
pg ias striate 
000000 
00000 
000 ППОШООШ 
п DU n: 0 DU Г | shallowly[] undu- D ПО shallowly and indistinctly striate[] 32[40 
. caudatum Nou e А lately and longi- sinuate straight 
strongly ridge tudinally striate 
0000 
00000 1000000 "nn 00000000000000 
00000/00000 |00 110  |00000 d 
F. gilesü rectangular] conspicuously and GI conspicuously and undulately striate[] 
strongly ridged | irregularly striate Edi |: lumina irregular between striae 
00000 | 000000 к 
n HD E 0 ШЕВ Та е а ma widely and distinctly striate[]. striae 3941 
` Е иш (ae bs ЕА а š i d curved to irregularly semicircu- 
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П 40-49 00000000000000000 

Figs. 40-49. SEM micrographs of the surface ornamentation of fruits in Fagopyrum . Note the striate ornamentation in 40041 and 
4201 the warty granules in 430 44 and 45. 40. F. caudatum. 41. F. lineare. 42. F. gilesii. 43. Е. gracilepes. 44. Е. leptopo- 
dum var. ртоѕѕй. 45. Е. urophyllum. 46. Е. dibotrys[] note the rugosely reticulate ornamentation. 47. F. esculentum[] note the 
striate-reticulate ornamentation. 48[] 49. F. tataricum|[] note the muri widely striate in 48 and smooth in 49.[] 4044. x 4500 41. 
х 12000 42[H8. x600[]43. x250[]45. х 2000 46047. х 4000 49. х 5000 
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